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TELEVISION RECEIVER AND SIGNAL 
PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a television receiver and 
a signal processing apparatus, both for processing a video 
signal using a programmable operation unit and a micro 
processor unit (hereinafter referred to as MPU). 

2. Description of the Prior Art 
In recent years, broadcasting systems have been diversi 

?ed and, at present, not only conventional NTSC television 
broadcasting utiliZing a ground Wave but also high 
de?nition television broadcasting utiliZing a broadcasting 
satellite (hereinafter referred to as BS) are put to practical 
use. With the diversi?cation of broadcasting systems, tele 
vision receivers are required to have the ability to receive 
various broadcasts. 

FIG. 9 is a block diagram illustrating a television receiver 
receiving a conventional NTSC system television broadcast 
using a ground Wave, an NTSC broadcast using a BS, and a 
high-de?nition television broadcast using a BS. 

First of all, the operation of the television receiver to 
receive the ground Wave television broadcast Will be 
described. 

A conventional television broadcasting Wave, i.e., a 
ground Wave, received by an antenna 10 is input to a V/U HF 
tuner, Wherein a desired channel signal is selected and 
converted into an intermediate frequency signal. Thereafter, 
the intermediate frequency signal is ampli?ed by an inter 
mediate frequency ampli?er 12, converted into a base band 
NTSC signal by a VSB demodulator 13, and supplied to a 
selector circuit 24. In the selector circuit 24, the base band 
NTSC signal from the VSB demodulator 13 is selected, and 
this signal is input to a synchronous processing circuit 15 
and an AD converter 14. In the NTSC system, the sampling 
frequency of the AD converter 14 is usually four times as 
high as a color subcarrier, and it is about 14.3 MHZ. The base 
band NTSC signal digitiZed by the AD converter 14 is 
supplied to an NTSC decoder circuit 16, Wherein the signal 
is subjected to the NTSC decoding process, such as lumi 
nance signal/chrominance signal separation, color 
demodulation, and inverse matrix processing. As a result of 
the NTSC decoding process, RGB signals are output from 
the decoder circuit 16. These RGB signals are converted into 
analog signals by a DA converter 17, selected in a selector 
circuit 20, transmitted through a driver circuit 21 to a CRT 
22, and displayed as a video image. 
On the other hand, in the synchronous processing circuit 

15, a horiZontal synchronous signal and a vertical synchro 
nous signal are reproduced from the input base band NTSC 
signal, and a clock signal synchronous With the input signal 
is produced. The synchronous signals and the clock signal 
are input to the NTSC decoder circuit 16, the AD converter 
14, the DA converter 17, and a de?ection processing circuit 
18, and these circuits are operated according to these signals. 

The de?ection processing circuit 18 generates a de?ection 
control signal on the basis of the synchronous signals from 
the synchronous processing circuit 15. The de?ection con 
trol signal is a saWtooth Waveform signal for horiZontal and 
vertical de?ections, and this signal is selected in a selector 
circuit 23 and controls de?ection of the CRT 22. 
A description is noW given of the operation of the tele 

vision receiver to receive a high-de?nition television signal. 
High-de?nition television broadcasting currently being put 
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2 
to practical use employs MUSE (Multiple Sub-Nyquist 
Sampling Encoding) system Which is described by 
Ninomiya et al. in MD-TV Broadcasting System Using 
Single Channel Satellite (MUSE), Technical Report of Tele 
vision Society TEBS 95-2, Vol.7, No. 44. In this system, a 
broad-band and high-de?nition video signal is subjected to 
4:1 sub-nyquist sampling Which makes one round by four 
?elds, Whereby the video signal is compressed to about 1A. 
Employing the MUSE system, FM (Frequency Modulation) 
satellite broadcasting is implemented. 

Initially, a high-de?nition television broadcasting Wave 
received by an antenna 30 is input to a BS tuner 31, Wherein 
a desired channel signal is selected and converted into an 
intermediate frequency signal. Thereafter, the intermediate 
frequency signal is ampli?ed by an intermediate frequency 
ampli?er 32 and supplied to an FM demodulator 33. Abase 
band MUSE signal output from the FM demodulator 33 is 
subjected to sampling at 16.2 MHZ by an AD converter 34, 
and supplied to an MUSE decoder circuit 36 and a synchro 
nous processing circuit 35. 

In the MUSE decoder circuit 36, the original broad-band 
high-de?nition video signal is reproduced by approximately 
interpolating sampling point information Which has not been 
transmitted, using intra-?eld, inter-?eld, or inter-frame inter 
polation. The high-de?nition video signal so reproduced is 
output as an RGB signal. The RGB signal is converted into 
an analog signal by a DA converter 37, selected in the 
selector circuit 20, transmitted through the driver circuit 21 
to the CRT 22, and displayed as a video image. 
On the other hand, in the synchronous processing circuit 

35, a horiZontal synchronous signal and a vertical synchro 
nous signal are reproduced from the input base band MUSE 
signal, and a clock signal and a control signal, Which are 
required for the operation of the MUSE decoder circuit 36, 
are produced. The synchronous signals, the clock signal, and 
the control signal are input to the MUSE decoder circuit 36, 
the AD converter 34, the DA converter 37, and a de?ection 
processing circuit 38, and these circuits are operated accord 
ing to these signals. 
The de?ection processing circuit 38 generates a de?ection 

control signal on the basis of the synchronous signals from 
the synchronous processing circuit 35. The de?ection con 
trol signal is a saWtooth Waveform signal for horiZontal and 
vertical de?ections, and this signal is selected in the selector 
circuit 23 and controls the de?ection of the CRT 22. 

It is Well knoWn that, in satellite broadcasting, not only the 
high-de?nition television broadcasting using the MUSE 
system but also the conventional television broadcasting 
using the NTSC system are implemented. In this case, the 
selector circuit 24 shoWn in FIG. 9 selects a base band NTSC 
signal output from the FM demodulator 33, and this signal 
is subjected to the same NTSC decoding process as 
described above for the ground Wave broadcasting. 
As described above, the prior art television receiver for 

both the high-de?nition television broadcasting and the 
conventional television broadcasting is equipped With indi 
vidual processing circuits for the respective broadcasting 
systems, i.e., the decoder circuits 16 and 36, the synchronous 
processing circuits 15 and 35, and the de?ection processing 
circuits 18 and 38, as shoWn in FIG. 9, resulting in an 
increase in the circuit scale of the television receiver and an 
increase in the cost. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
television receiver that can process signals of different 
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broadcasting systems using a single signal processing circuit 
by only changing a program to realize a considerable cost 
reduction. 

It is another object of the present invention to provide a 
signal processing apparatus that can process signals of 
different broadcasting systems by only changing a program 
to realiZe a considerable cost reduction. 

Other objects and advantages of the invention Will 
become apparent from the detailed description that folloWs. 
The detailed description and speci?c embodiments 
described are provided only for illustration since various 
additions and modi?cations Within the scope of the inven 
tion Will be apparent to those of skill in the art from the 
detailed description. 

According to a ?rst aspect of the present invention, a 
television receiver comprises a memory containing a micro 
program that speci?es a video decoding process algorithm; 
programmable operation means receiving a video signal and 
executing the video decoding process according to the 
microprogram; and a microprocessor unit controlling trans 
mission of the microprogram contained in the memory to the 
programmable operation means; Wherein a high speed pro 
cess is performed using the programmable operation means 
While a loW speed process is performed using the micro 
processor unit. 

According to a second aspect of the present invention, a 
signal processing apparatus comprises a memory containing 
a microprogram that speci?es a video decoding process 
algorithm; programmable operation means receiving a video 
signal and executing the video decoding process according 
to the microprogram; and a microprocessor unit controlling 
transmission of the microprogram contained in the memory 
to the programmable operation means; Wherein a high speed 
process is performed using the programmable operation 
means While a loW speed process is performed using the 
microprocessor unit. 

In the structure mentioned above, a high speed process, 
such as the video decoding process, is performed by the 
programmable operation means according to the procedure 
Written in the microprogram. Further, a loW speed process, 
such as programmable operation means control processing, 
synchronous processing, or de?ection processing, is per 
formed by the microprocessor unit. In this Way, the televi 
sion receiver (signal processing apparatus) can process 
signals of various broadcasting systems, using a single 
signal processing circuit, by only changing the program. 
Therefore, the circuit scale is reduced, resulting in a con 
siderable cost reduction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating a television receiver 
according to an embodiment of the present invention. 

FIG. 2 is a block diagram illustrating a programmable 
operation circuit included in the television receiver shoWn in 
FIG. 1. 

FIG. 3 is a block diagram illustrating an operation element 
included in the programmable operation circuit shoWn in 
FIG. 2. 

FIG. 4 is a diagram illustrating allocation of processes to 
the respective operation elements. 

FIG. 5 is a block diagram illustrating a data capture 
register included in the programmable operation circuit 
shoWn in FIG. 2. 

FIG. 6 is a control timing chart in ACC processing. 
FIG. 7 is a control timing chart by control signals. 

5 

15 

25 

35 

45 

55 

65 

4 
FIG. 8 is a block diagram illustrating a signal processing 

apparatus according to another embodiment of the present 
invention. 

FIG. 9 is a block diagram illustrating a television receiver 
according to the prior art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram illustrating a television receiver 
according to an embodiment of the present invention. 

First of all, the operation of the television receiver to 
receive a conventional television broadcast Will be 
described. Aconventional television broadcasting Wave, i.e., 
a ground Wave, received by an antenna 10 is input to a 
V/U HF tuner 11, Wherein a desired channel signal is selected 
and converted into an intermediate frequency signal. 
Thereafter, the intermediate frequency signal is ampli?ed by 
an intermediate frequency ampli?er 12, demodulated to a 
base band NTSC signal by a VSB demodulator 13, and 
supplied to a selector circuit 50. 

Next, a description is given of the operation of the 
television receiver to receive a BS high-de?nition television 
broadcast. As already described in [Description of the Prior 
Art], high-de?nition television broadcasting currently being 
put to practical use in Japan employs the MUSE system. 
Initially, a satellite broadcasting Wave received by an 
antenna 30 is input to a tuner 31, Wherein a desired channel 
signal is selected and converted into an intermediate fre 
quency signal. Then, the intermediate frequency signal is 
ampli?ed by an intermediate frequency ampli?er 32, 
demodulated to a base band MUSE signal by an FM 
demodulator 33, and supplied to the selector circuit 50. 

Furthermore, in satellite broadcasting, not only the MUSE 
system high-de?nition television broadcasting but also the 
conventional NTSC system television broadcasting are 
implemented. In this case, a base band NTSC signal is 
output from the FM demodulator 33 and supplied to the 
selector circuit 50. 

In the selector circuit 50, a desired base band signal is 
selected, and this base band signal is supplied to a signal 
processing unit 100. 

The signal processing unit 100 is equipped With an AD 
converter 110 on the signal input side and a DA converter 
120 on the signal output side. Further, the unit 100 includes 
a programmable operation circuit 130, a synchronous pro 
cessing circuit 180, a de?ection processing circuit 190, an 
MPU (Microprocessor Unit) 170, a RAM (Random Access 
Memory) 160, and a ROM (Read Only Memory) 150, Which 
are connected each other through a bus 140. 

The base band signal (the base band NTSC signal or the 
base band MUSE signal) input to the signal processing unit 
100 is converted into a digital signal by the AD converter 
110, and supplied to the programmable operation circuit 
130. 

FIG. 2 shoWs the internal structure of the programmable 
operation circuit 130. The programmable operation circuit 
130 comprises a plurality of operation elements PE11 to 
PEmn arranged in an array, and a data capture register 134. 
Each operation element and the data capture register 134 are 
connected through an I/O port 133 to the MPU 170 or the 
ROM 150 With the bus 140, and connected through an input 
terminal 135 to the synchronous processing circuit 180. 

Each operation element is a circuit capable of changing 
the process content by changing the microprogram. The 
operational procedure is Written in the ROM 150 as a 
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microprogram, and the microprogram is loaded into each 
element according to a load instruction from the MPU 170. 
A control signal applied to the input terminal 135 controls 
loading of the microprogram, and start and stop of the 
operation. 

FIG. 3 is a block diagram illustrating the internal structure 
of one of the operation elements PE11 to PEmn. This structure 
is similar to a general DSP (Digital Signal Processor). That 
is, the operation element is equipped With an ALU 
(Arithmetic and Logic Unit) 111, a data register 112 for 
storing the result of the operation, and an I/O port 113 for 
exchanging data With external elements. The ALU 111, the 
data register 112, and the I/O port 113 are controlled by the 
microprogram. 

To load the microprogram into the operation element, the 
selector circuits 114 and 117 select the microprogram and 
the Write address Which are input through the input terminal 
119 to the element, Whereby the microprogram is loaded into 
a region shoWn by the Write address in the instruction 
register 115. The loading of the microprogram is performed 
during the horiZontal ?yback period or the vertical ?yback 
period of the video signal, according to the control signal 
input through the input terminal 119. When the operation is 
executed during the video period, i.e., When the micropro 
gram stored in the instruction register 115 is used, the 
selector circuit 117 selects an output signal from an instruc 
tion counter 118, and the microprogram is successively read 
from the instruction register 115 according to a read address 
generated in the instruction counter 118. The generation of 
the read address and the readout of the microprogram are 
controlled by the control signal applied to the input terminal 
119. The read microprogram is supplied, through the selec 
tor circuit 114, to an instruction decoder 116. The micro 
program is decoded in the instruction decoder 116, Whereby 
the ALU 111, the data register 112, and the I/O port 113 are 
controlled, and a desired operation processing is performed. 

FIG. 4 is a table shoWing allocation of the NTSC decod 
ing process and the MUSE decoding process to the respec 
tive operation elements. The NTSC decoding process 
includes luminance signal/chrominance signal separation, 
ACC (Automatic Color Correction), color demodulation, 
?ltering, and inverse matrix processing. The MUSE decod 
ing process includes moving picture region interpolation, 
still picture region interpolation, motion detection, alter 
nated line decoding, and inverse matrix processing. The 
operation elements, to Which the respective processes are 
assigned, execute the processes to input data flows. Further, 
since the MUSE decoding process includes inter-frame 
operation or inter-?eld operation, frame delay data or ?eld 
delay data is required. This is implemented by connecting 
the operation elements, through the I/O ports 136, to the 
frame memory 101. 

RGB signals obtained as a result of the decoding process 
are output from the output terminals 132a, 132b, and 132c, 
respectively, and converted into analog signals by the DA 
converter 120. The analog RGB signals are supplied through 
the driver circuit 21 to the CRT 22 and displayed as an 
image. 

Next, the operation of the data capture register 134 shoWn 
in FIG. 2 Will be described. When the NTSC or MUSE 
decoding is performed, in addition to the loading of the 
microprogram shoWing the steady procedure at the start of 
the operation, it is necessary to load a microprogram for 
changing the process content adaptively to the condition of 
the video signal during the operation. To realiZe such an 
adaptive control, it is necessary to capture the video data 
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6 
during the process into the MPU 170. For this purpose, 
terminals of the netWork connecting the plural operation 
elements are connected to the data capture register 134, so 
that the register 134 can capture both the input signal data 
and the in-process data, i.e., the data during the decoding 
process. For example, the data capture register 135 has a 
circuit structure as shoWn in FIG. 5. In FIG. 5, reference 
numerals 1341a, 1341b, 1341c, . . . designate input terminals 
connected to the netWork terminals. These input terminals 
are connected through a selector circuit 1342 to a RAM 
1343. An input terminal 135 and an I/O terminal 133 are 
connected to a control circuit 1346. The control circuit 1346 
generates control signals required for selection of a multi 
input selector circuit 1342, start of an address counter 1345, 
Writing/reading control of the RAM 1343, and selection of 
a selector circuit 1344, on the basis of input control signal, 
address, and data signal. Further, the control circuit 1346 
functions as an interface for a read address of the RAM 
1343, Which address is transmitted through the I/O terminal 
133, or for data Which is read according to the address. 

A description is noW given of the operation of the data 
capture register 134. 

First of all, to capture data into the register 134, data 
selected by the multiinput selector circuit 1342 is input to the 
RAM 1343. The selector circuit 1344 selects a signal from 
the address counter 1345. The control circuit 1346 sets the 
RAM 1343 in the Writing operation, and Writes the data at 
an arbitrary timing Which is set in advance. With the data 
Writing operation, the address counter 1345 is started, and 
the data is successively Written in an address generated in the 
address counter 1345. 

To transmit the data, the selector circuit 1344 selects the 
read address supplied from the MPU 170 through the control 
circuit 1346. Therefore, at a preset timing, the RAM 1343 is 
set in the reading operation in response to the control signal 
generated in the control circuit 1346 and, simultaneously, 
the data Written as mentioned above is read out according to 
the read address supplied through the selector circuit 1344. 
The read data is transmitted through the I/O terminal 133 
and the bus 140 to the MPU 170. In the MPU 170, necessary 
operation is performed on the basis of the captured data and, 
according to the result of the operation, a microprogram for 
changing a part or the Whole of the process algorithm is 
loaded from the ROM 150. In this process, the RAM 160 
operates as a temporary storage region for the captured data 
or a Working region required for the operation in the MPU 
170. 

As described above, the NTSC decoding process includes 
ACC (Automatic Color Correction). This is to control the 
gain at color demodulation according to the amplitude of a 
burst signal. In order to implement this process, a burst 
signal is captured by the data capture register 134 and 
transmitted to the MPU 170. In the MPU 170, a correction 
gain is operated, and a microprogram for realiZing the 
correction gain is loaded to the operation element PE21 to 
Which the ACC process is assigned as shoWn in FIG. 4. 

FIG. 6 shoWs the control timing When the ACC is per 
formed. The captured burst signal is transferred to the MPU 
170 Within the line period, and the correction gain is 
operated in the MPU 170. Further, reloading of the micro 
program for realiZing the correction gain is completed 
before starting capture of a burst signal on the next line, and 
the operation element performs ACC according to the 
updated instruction. 

FIG. 7 shoWs the control timing according to control 
signals in the MUSE decoding process, in comparison With 
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the MUSE signal format. On the MUSE signal, a control 
signal for setting the operation in each ?eld is superposed. 
When the MUSE decoding process is performed, it is 
necessary to change the process content according to the 
control signal. As shoWn in FIG. 7, the control signal 
captured by the data capture register 134 is transferred to the 
MPU 170 Within the ?eld period. In the MPU 170, the 
control signal is decoded, and a microprogram for realiZing 
the control is loaded during the vertical ?yback period of the 
next ?eld. The operation element operates according to the 
neWly loaded microprogram. In this Way, the signal process 
ing unit according to the present invention is ?exible to a 
control processing, such as microprogram change to the 
operation element. 

Next, the synchronous processing Will be described. 
In the NTSC decoding process, horiZontal synchronous 

detection, vertical synchronous detection, and synchronous 
clock reproduction are basically performed for each line or 
?eld, so that these processes are performed by the MPU 170. 
That is, the synchronous processing is realiZed by capturing 
data required for the processing into the MPU using the data 
capture function of the programmable operation circuit 130. 
The synchronous processing circuit 180 shoWn in FIG. 1 
functions as a peripheral circuit for the MPU 170, and 
generates a control signal according to the result of the 
operation of the MPU 170. More speci?cally, the synchro 
nous processing circuit 180 converts phase error data pro 
cessed in the MPU 170 into a PLL control voltage, and 
supplies the voltage to a VCXO (not shoWn). Further, the 
synchronous processing circuit 180 generates control signals 
for the programmable operation circuit 130 and the de?ec 
tion processing circuit 190 on the basis of the reproduced 
synchronous signal. 

Also in the MUSE decoding process, since horiZontal 
synchronous detection, clamp level detection, and ALC 
(Automatic Level Control) are basically performed for each 
line or ?eld, these processes are performed in the MPU 170 
as in the above-mentioned NTSC decoding process. In this 
case, the synchronous processing circuit 180 converts the 
processing data supplied from the MPU 170 through the bus 
140 into a clamp level, an ALC control voltage, or a PLL 
control voltage, and supplies the level or voltage to a clamp 
circuit, an ALC circuit, or a VCXO (not shoWn), respec 
tively. Further, the synchronous processing circuit 180 gen 
erates control signals for the programmable operation circuit 
130 and the de?ection processing circuit 190, on the basis of 
the reproduced synchronous signal. 

Next, the de?ection processing Will be described. 
A principal function of the de?ection processing is to 

generate a saWtooth Waveform signal for de?ection. In this 
process, it is necessary to remove, in advance, a geometric 
distortion at the scanning and, for this purpose, pin-cushion 
correction is performed. The signal processing unit accord 
ing to the invention is suitable for this process. That is, since 
this process is performed for each line, the MPU 170 is 
applicable to this process. The de?ection processing circuit 
190 shoWn in FIG. 1 functions as a peripheral circuit for the 
MPU 170. The de?ection processing circuit 190 generates a 
distortion corrected saWtooth Waveform signal on the basis 
of the correction data operated in the MPU 170 and the 
synchronous signal from the synchronous processing circuit 
180, and controls the CRT 22. In this Way, in the signal 
processing unit according to the present invention, since the 
MPU 170 implements the principal functions of the syn 
chronous processing and the de?ection processing, the sig 
nal processing unit can ?exibly deal With various signaling 
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systems. In addition, since the function required for the 
synchronous processing or the de?ection processing is a 
relatively simple function implemented by a peripheral 
circuit of the MPU, the circuit scale is signi?cantly reduced. 

FIG. 8 is a block diagram illustrating a signal processing 
apparatus similar to the signal processing unit 100 included 
in the television receiver shoWn in FIG. 1. The signal 
processing apparatus shoWn in FIG. 8 is different from the 
signal processing unit 100 only in that the de?ection pro 
cessing circuit 190 is omitted. Although in the foregoing 
description emphasis has been placed upon a television 
receiver, the signal processing apparatus shoWn in FIG. 8 
can be applied to devices other than television receivers. In 
this case, the de?ection processing circuit 190 is dispensed 
With because it is required only When a CRT is employed as 
a display unit in a television receiver. 

For example, the signal processing apparatus shoWn in 
FIG. 8 is applicable to a Wide-screen projection display 
system. In recent years, Wide-screen projection display 
systems have been increasingly established in, for example, 
public facilities. This system is fundamentally constructed 
by combining a projection display unit and plural signal 
reproduction units as many as signal systems to be dis 
played. Therefore, the signal processing apparatus shoWn in 
FIG. 8 is suitable for the signal reproduction unit in the 
Wide-screen projection display system. 
As described above, in the television receiver and the 

signal processing apparatus according to the present 
invention, high speed processing, such as the NTSC decod 
ing or the MUSE decoding, are executed by the program 
mable operation circuit, and loW speed processing, such as 
the control processing to change the microprogram for the 
operation element, the synchronous processing, and the 
de?ection processing, are executed in the softWare process 
using the MPU. Therefore, the television receiver and the 
signal processing apparatus can ?exibly deal With various 
video signals. In addition, since the principal functions 
required for the loW speed processing are realiZed by the 
MPU, the circuit scale is signi?cantly reduced, resulting in 
a considerable cost reduction. 

While in the present invention an MIMD (Multiple 
Instruction stream Multiple Data stream) operation circuit is 
employed as the programmable operation circuit 130, other 
programmable operation circuits, such as an SIMD (Single 
Instruction stream multiple Data stream) operation circuit, 
may be employed as long as it can perform high speed 
processing, such as video signal decoding. 
What is claimed is: 
1. A television receiver comprising: 
a memory containing a microprogram that speci?es a 

video decoding process algorithm; 
a programmable operation means receiving a video signal 

and executing the video decoding process according to 
the microprogram; 

a microprocessor unit controlling transmission of the 
microprogram contained in the memory to the pro 
grammable operation means; 

Wherein a high speed processing is performed using the 
programmable operation means While a loW speed 
processing is performed using the microprocess unit; 
and 

said programmable operation means comprises an arith 
metic and logic unit connected With said memory via an 
instruction decoder, a data register connected With said 
arithmetic and logic unit, and an I/O port connected 
With said data register, said arithmetic and logic unit, 
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and I/O port being controlled by said microprogram to 
perform a desired operation processing. 

2. A video signal processing apparatus comprising: 
a memory containing a microprogram that speci?es a 

video decoding process algorithm; 
a programmable operation means receiving a video signal 

and executing the video decoding process according to 
the microprogram; and 

a microprocessor unit controlling transmission of the 
microprogram contained in the memory to the pro 
grammable operation means; 

Wherein a high speed processing is performed using the 
programmable operation means While a loW speed 
processing is performed using the microprocessor unit; 
and 

said programmable operation means comprises an arith 
metic and logic unit connected With said memory via an 
instruction decoder, a data register connected With said 
arithmetic and logic unit, and an I/O port connected 
With said data register, said arithmetic and logic unit, 
said data register, and said I/O port being controlled by 
said microprogram to perform a desired operation 
processing. 

3. A television receiver as de?ned in claim 1 Wherein the 
high speed processing using the programmable operation 
means includes video signal processing, and the loW speed 
processing using the microprocessor unit includes one of 
control processing, synchronous processing, and de?ection 
processing. 

4. A television receiver as de?ned in claim 1 Wherein a 
cathode ray tube is used as a display unit, and the loW speed 
processing using the microprocessor unit includes de?ection 
processing. 
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5. A television receiver as de?ned in claim 11, further 

comprising: 
information extraction means extracts information 

included in the video signal; 

Wherein the microprocessor unit transfers a microprogram 
for changing a part or the Whole of the process 
algorithm, from the memory to the programmable 
operation means, according to the information 
extracted by the information extraction means. 

6. Avideo signal processing apparatus as de?ned in claim 
2 Wherein the high speed processing using the program 
mable operation means includes video signal processing, 
and the loW speed processing using the microprocessor unit 
includes one of control processing, synchronous processing, 
and de?ection processing. 

7. Avideo signal processing apparatus as de?ned in claim 
2 Wherein a cathode ray tube is used as a display unit, and 
the loW speed processing using the microprocessor unit 
includes de?ection processing. 

8. Avideo signal processing apparatus as de?ned in claim 
2, further comprising: 

information extraction means extracts information 

included in the video signal; 

Wherein the microprocessor unit transfers a microprogram 
for changing a part or the Whole of the process 
algorithm, from the memory to the programmable 
operation means, according to the information 
extracted by the information extraction means. 


